An assessment of the adequacy of vitamin supplies in rations for any class of stock requires information of two kinds: (I) the quantities of the different vitamins in feeds, and (2) the requirements of the animals of the class in question for these vitamins. Information on these two categories is given below. The data for the vitamin content of common poultry feeding-stuffs have been collected from recent literature. These are given in Tables I and 2. Where individual values are not given, either data could not be found or the values reported were too inconsistent for an average value to be reliable.
. The original values included a 20% margin of safety above estimated adequacy. This has been subtracted in compiling the present table. There were several omissions in the original table; some of these have been filled by values secured from the recent literature, a survey of which follows.
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Folk acid. Maximum growth at 4-6 weeks of age was obtained with diets containing 0.045 mg. folic acid/Ioo g. Haemoglobin formation was normal in 4-week-old chicks --
_-
Egg production was normal on rations containing 0.012 mg./Ioo g., although the requirement for normal hatchability appeared to be somewhat higher (Taylor, 1947 An antagonism between folic acid and p-aminobenzoic acid was observed by Lillie & Briggs (1g47b), who found that the advantages gained when folic acid was added to a synthetic ration were partly lost when p-aminobenzoic acid was also added.
Nicotinic acid. There has been no recent work on the requirements of poultry for nicotinic acid under feeding conditions approaching normal. Various workers have studied the increase in the nicotinic acid requirement of chicks receiving rations rich in maize or gelatine. In extreme cases the nicotinic acid requirement of the chick may be raised to at least 5 mg./Ioo g. diet, and bone ossein produces nicotinic acid deficiency in laying hens, with loss of weight, reduced egg production and low hatchability (Briggs, Groschke & Lillie, 1946). Ribojlamh. Bolton (1947) found that the amount of riboflavin required for good growth in chicks was 0-30-0.35 mg./roo g. diet, and that 0.36 mg./Ioo g. prevented
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Nutrition of poultry 257 curled-toe paralysis. These values are slightly above those given in be rectified. These findings probably explain the higher levels of riboflavin requirement as compared with the values in Table 3 , found by Petersen and co-workers (cited above).
Vitamin adequacy of present-day poultry rations
Fifteen poultry rations-five each of starting, growing and laying mashes-were constructed to comply with the regulations of the Ministry of Food governing the composition and ingredients of poultry feeds [The Feeding Stuffs (Regulation of Tables 4, 5 and 6, together with appropriate standards of requirements taken from Table 3 .
The comparisons given below relate to birds fed exclusively on the appropriate mashes. Where stock has access to grass runs and can prey upon the lesser fauna the conclusions drawn may not be valid.
Starting mashes ( Table 4 ). The margin of safety is greatest for aneurin and nicotinic acid; the supplies are three to five times the requirement. The supply of folic acid in the mashes is well above the lower limit--o. Choline alone is at the borderline level of requirement.
Growing mashes ( Table 5 ). It is difficult to evaluate the adequacy of the vitamin provision of the rations in the absence of reliable standards of requirements for growing birds. The rations provide amounts of the different vitamins closely similar to those of the starting mashes, except for riboflavin of which the provision is about one-third less. Since adult birds laying eggs for eating purposes require less of the vitamins under consideration per 100 g. feed than chicks, it seems unlikely that the vitamin provision is inadequate. For riboflavin, where the requirement is known, a margin of safety of about 50% is provided.
Laying mashes (Table 6 ). Although no information is available about the requirements for aneurin and nicotinic acid, it is unlikely that risks of deficiency exist. The amount of nicotinic acid present is well above the lower limit of 5 mg./roo g. feed recommended for experimental chick rations prone to produce deficiency through their high content of maize and gelatine. Choline and folic acid are present in amounts well above requirements. Pantothenic acid is present with an ample margin of safety for birds laying eggs for eating; for breeding stock one ration is borderline and one is deficient. All rations are adequate in riboflavin for birds laying eating eggs. For breeding stock the provision of riboflavin is marginal, except in cases where dried grass and dried brewer's yeast are included in the ration. 
